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with m-bit image information, and generates at periods of two or more 
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Abstract (Basic) : EP 781034 A 

The image processing apparatus for performing a gradation 
conversion of input m-bit image information into n-bit image 
information, m and n being integers and m being greater than n, 
comprises a random number generator. A control device switches the 
signa of the random number from positive to negative or vice versa at a 
predetermined period and outputs the random number. 

A conversion device converts the m-bit input value into n-bit data 
using a quantisation method of a preservation type on the basis of the 
signal value output from the controller and the input value of the 
m-bit image information. 

ADVANTAGE - Overcomes problems of pseudo-edges, and avoids 
emphasising granularity. Overcomes problems of sweeping and texture. 
Reproduces stable halftone image and sharp outline. 
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[IS*Ja4 ] AA Litmt'7 b<9B&fi!*8£ n h'-y h 
OUMNKm, nlMl m>n) (CRHSBft 
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fcfrfcVMfiat&BIWBS^lcfcVYC. 

Sfcs 
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b««flMB«(m. ntimT^O. m>n) CBIISS 

iB:Jrt4 W«CEg*3lff*4 fcftow - K t s 
-Ft. 

[ mim 12] A* Lfc m b' -v V oBttHNB* n b' -y 
htf«&fi?f8(m, nfiSg£T'&9, m>n) i:iBIR 

$tL/c3 Vt-x-^S^ 'J -Cft-sT. 

mmmxmt *imtz>xm$mrt&iztb<?>3 

htz#><r>u- vt ttotZZ k £¥fflik-t&n vtx- 

HHUH13] A*U:mb*>ybOB«1P8*ne-y 
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m^rtbtzfroa-vk. 

mieafflixsj; "jaiAstifcffi* mi nmitt^mz 
maw *i« &mft - h t 4 z k $■ 

tttSft^ 3y fa-^^^=£ >J . 
[M$g 1 4 J A* Urmb'y h<Dffi&ffi?B£ n b'y 
FcOBSififfS (m, nttS^S. 1 ?, m>n) ^RgRK 

§n^3>b i -^s!^ ;: eurj>-5Ts 

SJSmt'.y hoB«1f?8<9A;ttIWEtT. &Affi£^ 

S5rHtrf^^J6t03-Kt. 
«JESl^)CLST±«t^SlJacO^S:1friB3il3gJa 

4fc#>?)3-Kfc. 

«KJH*I8 J: 0 ffl* n«fcl* V*«c 

JWWilSSrUfff - 4£*^)3- K t Mtt & £ fc 
«at1-« 3 y tr BTBtx=e >J . 

•y h^B^tf «oA^(iavmriex v istimzh k lizm 
KUKt&ttt 3- Ft* set £#sat i-4»*a 
1 l^a*«l40V^1 t ti.^l«tl5IK03>-b-a- 

[000 1] 
4. 

[0.00 2] 

JRfc*nfe*lTV^. i*n»eo*«tt, ^<rV»PWWt*M 
UTraiPlfP^-f 4 i k izX 0 , v^aWt^SPJ: 
m.Llokthl>V>T'hh. »R4>BBM 

Wt^tftC, Bmr-^^fS^^-H^xT^ 

^ft^^ffis-c^ 4 1 v>-5 tgm&hh . 

[0003] 
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j®LTB®tf>Pit!& (a bit) mt>LX^< fc. **C 
1 b i tOB«#jSMrc. «**^»r^^f-+fcV^ 

[0004] H14I4. ftaJK^coKAHCJ) 1 ?. *?- 
<7)ffimg^+^^jgJg^7^f >\ i> L < ofc 

[0005] H*LT<a&vW. lbit*)B« 

jxk nwcihmmmmx,h t^om 
[ooo6j *$mi. ±&<7>mmi l z&*x*ztit:i> 

u^v^BflaaBsar *aflw* - 1 x-h h . 

[0007] 

ft. *#ffli, A*Lfcmh'yh«H«flWR*nt'yh 
*>WMB*(m, nJi^rC'^O. m>n) 
*ff*v»aj*i-4BflWSB6Bt:*J^T. ffifemh'-y h 

^2B«eihoffl»c4ift-j-isijft4)ft#sk. fFiea 

[0008] fl60>JHWi. A* Urmt'-y h<DB«ffi$ 
fcntVKDiBMWMm, nteSgrCifc 1 ?. m>n) 

£mt*.«y h<9Bffiffi«OA*ttfcjSt'C. «*tt*3Hfc' 

t . fnasyg^s* st'^ LfcsatoiwiHE 3 a 

aiftt*«0<ofi#«*fl]0#iT{«*r*«!»P*Ri: . 

B«ftfg^A^«fc^D»-r^^sfc. sao»?to 

[ 0 0 0 9 ] t fc H fli^JMBtt. A* Ifcat? bOfi 
«flHR*nh>K0B«BI (m. nJ4g&T'£>9. m 
>n) OHm*ftftViaJ:fc?*Btt8Sl&il££» 



T. |fn£mt'-yhOB«ffi^OA*ffltcf5tT. SrAffi 
E2WH^*W«Hrt?3E/JlfcKKU KRKUrfi 

[00 10] 2t>iz£fc. IKWRtt. AALfcmbTy 
h<0ffl{fctff8£nt'>y bOB£ffil8 (m, nfig&T* 
0, m>n> fcPg^mSrtT^V%ffl*-rSB««S^a 
lc£WC« pflEmt'-/ K0BHMf«tfl)A**fci6tT, 
***HEfl:S*fcS** 3B*BJW*WC4iW-* 

L*ft#tf. s^«* j o<?)«-^i5r«jo#i.raj^-r.5 

[0 0 1 1 ] Sfcfc, ffiOSSWttJV^T. ±IBmh'«yh 
[00 12] 

[JttBt^atOJKB] 1ST. 8sttHffl£-#!&LT. 

miz&mmmismwaffi&z^-tyn v?mxhh. 

HHfctJWC B^M^KOasi 0 9ti. CCD-fev? 

102. n-urimmmi o 3*tJt"9«KSti, 

l/>-Xl 0 lfc^LTCCD-tyin 0 2fc*£«S*lfc 
igmBm* 5 . CCD-feytl02tJ:OR (Red) . 
G(Green), B(Blue) OT^O^WWi* 

^iS^SIMgJlOStcA/lStl. ^-df. R, G. Bco 

[0013] ;<0«t 3 tCr^*^Mt?*Ut7;^5--fi 
^14. B«JS1»1 0 4fcAAS*i*. BffiM&l 0 

mmx-&W£W3&m&. zj*~yymm* x-y^- 

[0014] tryy^sn 05(4. Mttf, TH^OW 

±CB«fcLTK«Sn6. 
[001 5] B1£*"*-CPU®B»1 1014. CPU 
106. ROM107. RAMI 0 8^(C«fc 

^. bwkmros 109. ®<a«B 104. ru y 
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mm*. 

1 o o 1 6 ] at. ia i xm-mnnmiB i o 4 tou 
t o o i 7 ] 02 1±. BAJtoaa 1 o 4 mti&mr 

■i-Wmwm 1 0 3 X *) 3*1* ■fSWBflMI 
Wi-f< >^fflIEIII»SS 2 0 1 fcAaSit* . £ 

os'x-r -f >^mmm>2 o i agrast*!* 

fWEg^*»fe«ST-^tSaJW--6fc«>k:, IB 

[0018] ^T-*t=S»3*ifcB«B#tiL #7 
~/*/?D£jM&2 0 3fcA:*>$*U */?ot-7 
fcLT{fr>J$fi.£. ^(7)^5-/^7^0^152 0 3 
fr&BttaftfcT*-*!!, %£IHBga%iI«2 0 4 £ 

tit. 

[ o o 1 9 1 mmmmuk-o^xwmtzmw 

[ 0 0 2 0 J 03 J±. 4^«^£ffi*RraR3ftft!a 
wrf»|B3W!ia«-Ctt. 41*ttfcfcH sy ncfi#* 

»fc, ^^5oim't> 2B*Wrcoi 

0 1 frbVHlZtdZfJ S^lt^li. 3lifc£j£SIS5 0 

[0021] ft&&fcH55 0 2*»fc|fcfi 8*lfcfl»tt, 
^7-/ ; E7^D^^2 0 3*^OfI^ (W/B) i: 
H«»fcft*a*!l*P« 5 0 3 § til. . w Oft*flM 
$$5 0 312. 2 5 5x255x8h'-y hcO^-y^T</ 

2 0 3frfc*)8t>Hi*fcJ6fC &R*««5 0 2 

[ 0 0 2 2 ] o4 9. &kmi®&5 0 3fi, #5-/ 
^/?q$HA*2 0 3*^A^3ix^8h'-y MI#tt# 
>h3v^«ofc*k:lt. ®SWcSll«SS5 0 2*^A 
#£ft*:8t'y hffl-f«^Ix$<-r* i 3*atfjW«l* 

3*ut8 t'-y hm#tt*^'5Hrc*4 1 S fcfcL 
aj&&£»5 0 2*»^AAS*lfc8 t'«y Ml*B*i|NB 

[00 2 3] £wajSc4jft«5 0 2*»<>om*Hi 

[00 24] 04Ji, ft*|fifflttl&5 0 3<7)r-7VMIt 
j£tf>8fcfc£ jfct@-C*> & . d i-CJi > v h U 7 7 xttic 
WAS fifc ^ * »; tc 8 tf «y h OttififltfSS &4 ixt 



y_B;:, *5-/*y^n38«B2 0 33&»fe 

0)7—?tf*J}Ztis /Afctt**tt««W 5 0 3*>£> 
cOr-^^A^^ix*. 

[0025] JJEOflMte t t&tftlfttS 5 0 3 
{Wj&flfcflWi. /^'J 5 04fc-teU-77 5 0 5'\A 
j}2i\Z>. itfXX^U 5 04MU -W(C8fc*-y KiOfi 
vffi?:IB'ltL-Cfc<)t!6c07 ; E'J-CS>l.. ±fc, -teU-7 
75 0 5{i, 5vf-5 0 9"CfcWBW»5 0 3i:^ 

^sy/^fc^^^y^so i<oft#tttfc, a 
*.-c, A^sn^^ffii&ai^'rsflsisfc^oTv^. 

[0026] -?4 9. -fel/77 5 0 5^. #»7>"7 5 0 
lOfcfWOOi: *Ktt. SAffiWg?5 0 3*»feOfi 
#£*<*)4 4ai:*)U 4fc. ^^>7 5 0 1om#*U 

i^irflljafc-riifcfcj:*). 2 B*«& "CHIMIN* 

[0027] i^«fc?fcLT, -fe^7750 5*>A£B* 
$*ifcfi^ffllis jEftRK»5 0 6^A*Sit*. 
iEflRte»5 0 6tt, ^^^750 5^7 
fl^Srttic, -bW77 5 0 5^^A^3*ll.m^«S- 
E©(c«'9^il»Si|ffll$:ff : 5r^-CV>l>. Wl^Jf. 
75 0 1*^Ofi#«*50c7)fc§W4 s -feb^7505 

l*»fec7)fi#«{)UOt#fcf±, -bP-77 5 0 5*^<7) 

[0028] IflR©gI!5 0 bi^^m^ti^m^m 
lis 7 /^5 10^7^ 5 y/ffljESfut* 
7D^§|52 0 3frh<W I DEOf|^i:lnflCS5 0 7 
TDll9:£*U ^^^^MllSftWltf 5 0 8^A* $ 
HSLTVvfcv^. Joacaf5 0 7-c-Sn» 
t^l^(tfi#€* J 2 5 5 ( 8 b i t ) 0 . 0« 

Tfc^r->Jtk^Wi> *fi**u -f-om^Sr 2 5 5^0 

J5agK5 0 8-Cli. *<Ofi9IW4*«-f Jl^cOl b 

[002 9] ClfUilb i ttllS^, 01)^1^ 
2-4 b i t^|8^li«ust><)J:v\ 4fc. Mf£ 
IW!SisS508T^ mb i tOA*lT-7$:nb i t 
OSfi*T-7 (m. nliS^-C', m>nT*6) 

[ 0 0 3 0 ] ±t50<fc 9 *«Sl*ffftofcV I DE Oil 

[0031] CUJWiUfc J: ■? *H{go»®CJ:n 
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»f. A*§fl/cV I DEO«^C|&tTaj8&j£g!« 
mZJEmzft^Z^lZtftzV I DEOfl»«fclll£ H 

<^M>0 5 U s 0 3 _tf2Sji l (^HM^^ffi 

t o o 3 2 ] msiz^-mmimmMizti^xte. a 
j ? o^gp 203 com^i. x - y i^aja 5 

?o3H»»2 0 3*»fc*)«*tt. ftM&J$L&5 0 2*>£> 
oa#fcx>yv?&aj&5 1 1 frt>0M^h mmizgdzm 

[0033] #£Bmz{% I $ckmi®$ 5 0 3Ji. * 
/ ? v&mu 2 0 3 8 1' y hm^t x -y 
>-'&ajs&5 1 lA^off-^-fctcjetT. su&j£gff5o 

[0034] «C»WTIi, x-y i^tfj&s 1 1 
#^WfIWg*ffiiH«§&5 0 3^A;ft$^*^ ii 
5-/*/?o£Slg|52 0 3*>4>A:ft3ft*:8h*>y ho 

te^m^Hzmm* < . &$rn£9jR&j£3 5 o 2 
*>a^$^8 t'-y h«*i*/h$ < L-ca^-rs «t 3 

[0035] Z<D£ 3 1, *99BMcJ:tUf . Mft*£ 

9«OX-yS^V(CSJK»]D^. X-y^fffB^^L^irVl 
J: a fc. A7j£ft£V I D E Ofl»tt0Xy STOBfcJB 

Cm 2 c^Sgtfo^s ] OTs £35 2 ommn 

mmz^Xii. H-4W-*ftLT. f^PM^BJS-* 

[ 0 0 3 6 ] 06{i. S20HSfeWJ^Sfc«5K^fi 
^^Offi^^-fyo-y^ST'fcS. RHfcfcV^T. 
*^9 0Ui, Hsynci^i^tLT, 3B 
*^»irtX'0 fc 1 k 2tf>*4 S>^ft#SrJH(c^-r 
*. *l/C. ^-7^9 0 l*&|itfj3*lfe*'f S*'?' 
flHNi* SJ&fe£g|59 0 2^A7j£;h.s ^Sy^ffi-Sf- 
tfOakgicoft, SU^SB9 0 2^A»jE(7>gyg:fi5r 

[0037] a&£j£8&9 0 2*^tB7J$^^t#fi. 

*5-/=&y^D^as52 0 3frt><Dm^bmmzgck 



m$m5 0 3/\A7J$*U 8cki&M®®5 03X\t. 

*»6ilfc**ftti» •fel'^^9 0 3^7) Sit 
[0038] -feW??903li. 7<yf-5 0 9"C^-f $ 

y^ffliESti^^y^g 0 lco^^f =->?m^i,z£r, 
a. r-^fflo. mx$m&503. -etr. ,**>J5 

0 4*>^c0fi^-Cj>l>. ±V99 903\t* ^9&*fl 

^aiTjt. m&tm^tfi<r>b%\,z\±. **y5 04 
moz&j)-rmf$.b%'>x^&. 

[0039] ZCDXitzLX. *U??9 0 3frt>liij) 
Zhfzii^it. imseg?9 0 4>\A7J$n. t^yf 
9 0 1 irh?>94 $ y^it^izX *) „ aJTHt-SrfflOIEM 
*nE/«/0fcfl) l Jffti.fefl6. o^O. ^»»^90 
l*^<?MI-f-tt*<0i:2£0t#fcJi, -feU? ? 9 0 3*> 

[0040] i^idteiE«S3fe8S9 04*^aj7J§n 

, ±e» i nmmcmmizh vh%r&bmm 

E0«-f-{±. B^^gjl 04*^aj7J?n. 7'jy^ 

ssi 0 5#>f>aj7j$fts. 

[0041] a±iwiws j: a mimm)ym,z 
jtiin. tiimicomMco&mtzitmLxnmtwmi. 

Kb$<D7-?Xi-i't>mi,zr>%tfr)*t<%'). 

*fflBB8MHSCi7 ^ajg?9 1 1 Ztttoltzh 

[0 04 2] t%bh. ZZXtt. m£&&9 02ir 
^>ai7]$iX^fl#{i, ^5-/^/70^^2 0 3^ 

^>o(i^tx-yx«!aiSP9 1 ifrt>com^bmmzwck 

ffi©JffllgS5 0 3^A7J?flS. 
[0043] iOj; o fc. ISiMScOS^etejDxSSIja 

JBSBUBfcfiv^T s ±1215 1 03S&te>«!BCflt&BfRAI 

[0044] m&n. m3<?>$m<D&Bi l z{&h¥§ffim& 
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i o o 2 is. i n%m<mm.t mm 

£ 2 5 5 X 2 5 5 X 8 1* ••/ 1- <F»V 7 ? 7 -y 7* f - 7>f 
«MiS*VCfe9* *7-/^y^D^SP2 0 3*^0 
8t*vMM*:«fC, aJ8E4j*»5 0 2*»^8tv 

[00451 o£ 9. #9-/ 5 E./?o3ei»»2 0 3j&» 

fc&R&jft»5 0 2jK>A2j3*lfc8b'>y bfl-SHISvh 

$g|S2 0 3*»fcAA3ftfc8 b'-y h©f«*9t**«<0 
fc# Wis at=a»4««5 0 2*»WdJ**ifc8 b'-y 

[0046] i&mmmzw, h&mmmi. 
1 0 0 2*\ ii^ 1 <nmm<mmn& z,mm\m& 

mm 1 0 0 1 <nm 1 1 # t mh-^cd 2 teOToffitis 

{ 0 0 4 7 ] -e lt, -B&oj: tea 1 <vmm<nmmt 
vm&m& Liza&m*. mm® 5 0 6 

Siu 7 7f5 1 ot:-*4 syfffiEZiitz*?-/*: 

/ ?a^u2o 3 tmmzmmsmm&i 001** 
a* sti*. i<o»sa6iwyiai 00 lrtm h* 

ttUCVV3rVV** % jEJlRJllM5 0 6jK>«0A*3ilfcfi 
[0048] JJUJKIiLfc J; 3 fc, 2|s|Qt05JB!Dit: itl 

wetMsia^jftiw^D'/^Bre**. rases 

Wtc, 43^ttS*mttUtyi#&M:. H8£ 
«rfimwajMCT»(cx9y«ai«i 0 1 1 fcftjnL*: 

[0049] t%*>*>. xvismmioi \ i?t><m 

J ? u$am 2 0 3*- hXJ) Ztlfc 8 b' -y h 0®*tt<*> 

*/b£m%< . nnnicsjs£iftfl[5 0 2 a^a^s 

*ufc8 b'-y HI-*«£/hS < LTSWrt&J: 

[0050] icrjj: 3tc. *0gBWfcJ:*Uf * A*3*i 
£V IDE Ofg-SHfcox -y ^flB8fc«fcajfc&«i5^ 

is«a»ti - 1 x\ xm&m&nx. -y yfsfgw 

[*4 j^T. ^Bfc*4»4O£*0 

WJBfcowcBWH-*. *imKOJB»Hff*B* 



[ 0 0 5 1 ] 0 1 Oti. &4(09mcr)Mmz&hf§ffl£ 

t, jbKdHMMi 102*1. ±.m2vmcomt 

P«fc. 2 5 5 X 2 5 5 X 8 b'-y >-C7)/W ?777f- 
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